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SUBJECT: Hideout Lake Dam, Phase I Inspection Report

This report presents the results of field inspection and evaluation of the
Hideout Lake Dam (MO 30424):

It was prepared under the National Program of Inspection of Non-Federal Dams.

This dam has been classified as unsafe, non-emergency by the St. Louis
District as a result of the application of the following criteria:

1) Spillway will not pass 50 percent of the Probable Maximum Flood
without overtopping the dam.

2) Overtopping of the dam could result in failure of the dam.

3) Dam failure significantly increases the hazard to loss of life
downstream.

SUBMITTED BY: SIGNED 15 APR 1981

Chief, Engineering Division Date

195 APR 1981

APPROVED BY:
Colonel, C§ IH; NE{ tngineer Date
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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: Hideout Lake Dam

State Located: Missouri

County Located: Jefferson

Stream: Tributary of Sandy Creek
Date of Inspection: 6 November 1980

The Hideout Lake Dam, which according to the St. Louis District, Corps of
Engineers, is of high hazard potential, was visually inspected by engineering
personnel of Horner & Shifrin, Inc., Consulting Engineers, St. Louis,
Missouri. The purpose of this inspection was to assess the general condition
of the dam with respect to safety and, based upon this inspection and
availabie data, determine if the dam poses an inordinate danger to human life
or property. Evaluation of the dam was performed in accordance with the
"Phase I" investigation procedures prescribed in "Recommended Guidelines for
Safety Inspection of Dams", dated May 1975.

The following summarizes the findings of the visual inspection and the
results of certain hydrologic/hydraulic investigations performed under the
direction of the inspection team. Based on the visual inspection and the
results of these hydrologic/hydraulic investigations, the present general
condition of the dam is considered to be less than satisfactory. Several
items were noticed during the inspection which are considered to have an
adverse effect on the overall safety and future operation of the dam. These
items include trees and areas of dense brush on the downstream face of the
embankment, seepage, an undercut spillway apron and obstructions within the
spillway outlet channel, as well as conditions conducive to erosion of the dam
as a result of badly deteriorated spillway retaining walls.

According to the criteria set forth in the recommended guidelines, the
magnitude of the spillway design flood for the Hideout Lake Dam, which,




N

according to Table 1 of the guidelires, is classified as small in size, is

specified, according to Table 3 of the guidelines for a dam of high hazard

potential and small size, to be a minimum of one-half the Probable Maximum

Flood (PMF). Considering the fact that a relatively small volume of water is

impounded by the dam, that the flood plain downstream of the dam is fairly

broad, and that there are but five dwellings within the estimated flood damage

zone, it is recommended that the spillway for this dam be designed for
one-half the PMF. The Probable Maximum Flood (PMF) is the flood that may be
expected from the most severe combination of critical meteorologic and

hydrologic conditions that are reasonably possible in the region.

Results of a hydrologic/hydraulic analysis indicated that the spillway is

inadequate to pass lake outflow resulting from a storm of one-half PMF

magnitude without overtopping the dam. The spillway is capable of passing

lake outflow resulting from the one percent chance (100-year frequency) flood

and the outflow corresponding to about 23 percent of the PMF lake inflow.

According to the St. Louis District, Corps of Engineers, the length of the

downstream damage zone, should failure of the dam occur, is estimated to be

four miles. Within the potential flood damage zone are five dwellings,

including three mobile homes, a Knights of Columbus Hall, State Highway 21,

and a covered bridge at Lemay Ferry Road.

A review of available data did not disclose that seepage or stability

analyses of the dam were performed. This is considered a deficiency and

should be rectified.

It is recommended that the Owner take the necessary action in the near

future to correct or control the deficiencies and safety defects reported

herein. The item concerning increasing spillway capacity should be pursued on

a high priority basis.

ii

alph/t. Sautho%

P. E. Missouri

E-19090

Alber
P. E. Missouri

B. Becker, Jr.

E-9168
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PHASE [ INSPECTION < HOR'

NATION: .. DAM SAEE TY PRUGGAM
HICE T LhKE DAM - My 304,
SCCTION L - O T L ORMAT 10N
1.1 GENERAL
a. Autharity. The National Dam Inspection Act, Pubil. Law *0-3 7, tatd

8 August 1972, authorice! the Secretary of the Aray, througn tre Coips of
Engineers, to initiate a program of safety inspection of dams throughout the
United States. Pursuant to the above, the St. Louis District, Corps of

Engineers, Jdirected that a satety inspection of the Hideout Lake Dam he made.

b. Purpese of Inspection. The purpose of this visual inspertion was to

make an assessment of the general condition of the dam with respect to safety
and, based upon avaijilable data und this inspection, determine if the Jam posss
an inordinmate dange:r to human life or property.

c. Evaluation Criteria. This evaluation was performed in accordance

with the "Hhase 1" investigation procedures as prescribed in the "Recommended
Guidelines for safety lnspection of Dams", Appendix D to "Repurt to the Chief
of Engineers on the National Program of Inspection of Non-Federai Dams", dated
May 1975.

1.2 DESCRIPTIIN UF PROJECT

a. Description or Dam and Appurtenances. The Hideout Lake Dam is an

earthfill type embarkment rising approximately 33 feet above the natural
streambed at the downstream toe of the barrier. The embankment has an
upstream slope (above the waterline) of approximately lv on 1.7h, a crest
width of about 10 feet, and a somewhat irregular downstream slope that varies
between lv on 2.0h and lv on 2.5h. The length of the dam is approximately 740
feet and the dam is curved away from the lake between abutments, with the
curvature near tne right, or south, end of the dam most pronounced. A

1-1
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stream o whic!. t'w Jam wa. oot te v w2 te o AL cwImal pool
eleviliuin, ne s rvi: Laprsdad Dy Thee L w0 e Wl Lhatel, Bogore

"ere s " lawe Irpwdow taor, Jeewdtoor Uhwe Dok W Owerl oy ieew bt Ut

the Hideout Laxe L am o -hown ol iomoag Tree cpet goe gt thee ey onioeg, of Lre

report .

The <ulilwdy, coqvaled o eartn, o ctar wiat Cion wltt et o
LedPuok ey o fete gaves overt 0L Do atent 0 e et e e Ly
abutment . Concrete Dok D ope Tatalning waal o e Tve Loocnrntine i ow tu b
SHLLiwiy seclion 3t tw atam, e favert of Ue s olwa, e iU ection s odlso
paved with concrety . The spoilwey out ot cnairee T L e Liregalar trapesoi

section, juins 9 ndtural raw 2t the adlacent watel-heo o' 5 posat at oot 80
fert downstream of the spiliway crect. The aebtarb. draw, o ture, 3oins tne
original tream on which tne am was constructs=! at 3 point about 150 feet
Jownstream of tne center of the dam, A profile uf the <Hiiway channe!l 4nd 4

CTOSS-5eC . 10N Y the spillway at the crest jocat ion are show on Plate 5.

b. Location. The Jdam is located un an unnamed tributary ot Sandy Creek
approrimately 1.0 mile riortheast of the intersection of New Highway A anu
State Highway 21, anc about 2.5 miles northeast of the City of Hillsboro,
Missouri, as shown on the Regional Vicinity Map, Plate 1. 1The dam is lncated
within the southeast one-quarter of Sectinn .4, Township 4] North, Range 4
tEast, in Jefferson County.

c. Size Classification. The size classitiration baset on the height of

the dam and storage capacity, is cateqorized as small (per Tahle |,
Recommended Guidelines for Safety Inspection of Dams;.

d. Hazard Classification. The Hidenut Lake Dam, acrording to the St.

Louis District, Corps of Engineers, has a high hazard potentiil, meaning that
if the dam should fail, there may be loss of 1ife, serious damage to homes, or
extensive damage to agricultural, industrial and commercial facilities,
important public utilities, main highways, or railronads. The estimated flood

1-2
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damage zone, “hould failure of the dam cul, o fetermicad Ly e Lt touls
District, exterwts four miies downstredn of thee dah, Wit o0 the poasitile
aamage zone are five dwellings, including thiee aob. o tomes 5 Kiights ot
Columbus 1all, State dighway 21, and a4 Cowverend *or o We 3t 1 amay Ferry Roal.
Those features lying within tne downstream 1umage 2one 14 teported by the St

Louis DOistrict, Corps of Engineers, were veritiam by the .nspection team,

€. Ownership,  The iake and dam are awned Ly Geufye Ugiivey. Mr.
Ogilvey's address is: Route 9, Box 248, #1ill o, Misqourl 63090,

f. Pyrpuse of Dam. The dam impounds water tor recieaticnal uce,

g. Design and Construction Histiry. Accoerding tu Mr. Geurge Oqilvey,

the present Owner, the dam was constructed by Paul Shy, a local excavating
contractor and huilder of earthen dams, for Mr. Ray Soiviaq (deceiassd), the
owner of the property at the time the dam was tulit. According to Mr. Shy,
the contractor, tne dam was built bout 1v.5; however, no records of the
desig or construction exist. M:r. Ogilvey reported that he acquired the
property from a Mrs. Moehler, the interim owner, in 1972, but that he was
familiar with the lake and dam since 1958, having acted as a supervisor of the

property fur the previous awner since that time,

N, Noumal Operational Procedure. The lake level {s unregulated. Lake

autflow is governed by the capacity of an excavated earth type spillway.
1.3 PERTINENT DATA
A. Drainage Area. The area tributary to the lake is approximately

two-~-thirds meadowland and one-third woodland . The watershed above the dam
amounts to approximately 129 acres. The watershed area is outlined on Plate 2.

b, Discharge at Damsite.

1. Estimated known maximum flood at damsite ... 56 (fs* (W.S. Elev. €46.0)
2. Spillway capacity ... 263 cfs (W.S. Elrv. 647.6)

*Based on an estimate of depth of flow at the spillway as observed by the Owner.

1-3
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c. Elevation (Ft. above MSL). Unless otherwise indicated, the following
elevations were determined by survey and are baced on topographic data shown
on the 1954 U.S5.G.S. Belew Creek, Missouri, Quadrangle Map, 7.5 Minute Series,
photorevised 1968 and 1974,

Observed ponl ... 642.8

Normal pool ... 645.0

Spillway crest ... 645.0

Maximum experienced pool ... 646.0* (Approx.)
Top of dam ... 647.6 (Min,)

Streambed at centerline of dam ... 617+ (Est.)
Max imum tailwater ... Unknown

D@ N NV w N

Observed tailwater ... None

d. Reservoir.

1. Length at normal pool (Elev. 645.0) ... 850 ft.

2. Length at maximum pool (Elev. 647.6) ... 950 ft.
e. Storage.

1. Normal pool ... 69 ac. ft.

2. Top of dam (incremental) ... 23 ac. ft.

f. Reservoir Surface.

1. Normal pool ... 8 acres
2. Top of dam (incremental) ... 2 acres

g. Dam. The height of the dam is defined to be the overall vertical
distance from the lowest point of foundation surface at the downstream toe of
the barrier, to the top of the dam.

*Based on an estimate of depth of flow at the spillway as observed by the
Owner.
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1. Type ... Earthfill
2. Length ... 740 ft,
3. Height ... 33 ft.

4., Top width ... 10 ft.
5. Side slopes

a. Upstream ... lv on 1.7h (above waterline)
b. Downstream ... Irregular, lv on 2.0h (max.)
Cutoff ... Core trench*

7. Slope protection
a. Upstream ... Riprap (stone, concrete rubble, masonry)
b. Downstream ... Grass

h. Principal Spillway.

1. Type ... Uncontrolled, excavated earth, rectangular section
2. Location ... Left abutment
Crest ... Elevation 645.0
. Wigth ... 22 ft.
5. Side slopes ... Vertical
Approach chamnel ... Lake
7. Outlet channel ... Excavated earth, irregular trapezoidal section

i. Emergency Spillway ... None

J. Lake Drawdown Facility ... None

*Per Paul Shy, contractor and builder of dam.

1-5
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SECTION 2 - ENGINEERING DATA !
2.1 DESIGN

No data relating to the design of the dam are known to exist.

2.2 CONSTRUCTION

As previously stated, the dam was constructed about 1545 by Paul Shy, a
local excavating contractor and builder of earth dams. Mr. Shy was contacted
and reported that a core trench was excavated to rock or to firm clay along
the alignment of the dam and that the material used to backfill the trench and !
construct the dam was good clay obtained from the area to be occupied by the
lake. Mr. Shy also indicated that the fill material was compacted by

fubber-tired earth scrapers that were used to haul and place the earthfill.
When asked about the proportions of the dam, Mr. Shy stated that this dam was
constructed similar to other earth dams that he had built and that the
upstream face probably had a slope of lv on 3h and the downstream face a slope
of lv on 2h. According to the contractor, the size of the spillway was based
on judgement and experience; however, Mr. Shy reported that the concrete
block type retaining walls on either side of the spillway were not constructed
by his company.

2.3 OPERATION

The lake level is uncontrolled and governed by the elevation of the crest
of the excavated earth type spillway. There is no emergency spillway or lake
drawdown facility. No indication was found during the inspection that the dam
had been overtopped. According to the Owner who is familiar with the
operation of the lake since 1958, the dam has never been overtopped. The

Owner reported that the highest lake level he has observed occurred in April
of 1979 when a storm produced a depth of flow at the spillway estimated to be
on the order of 12 inches.

2-1




2.4 EVALUATION

a. Availability. Engineering data for assessing the design of the dam
and spillway were unavailable.

b. Adeguacy. No data available. Seepage and stability analyses
comparable to the requirements of the "Recommended Guidelines for Safety
Inspection of Dams were not available, which is considered a deficiency.
These seepage and stability analyses should be performed for appropriate
loading conditions (including earthquake loads) and made a matter of record.

c. Vvalidity. According to survey data obtained during the inspection,
the upstream face of the dam above the observed waterline has a slope of lv on
1.7h, which is steeper than the lv on 3h slope reported by the builder of the
dam; however the slope of the downstream face did agree with the reported
slope in so far as it was found to be no steeper than lv on 2h.

2-2
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SECTION 3 - VISUAL INSPECTION
3.1 FINDINGS

a. General. A visual inspection of the Hideout Lake Dam was made by

Horner & Shifrin engineering personnel, R. E. Sauthoff, Civil Engineer,

H. B. Lockett, Hydrologist, and A. B. Becker, Jr., Civil and Soils Engineer,
; on 6 November 1980. An examination of the dam site was also made by an
engineering geologist, Jerry D. Higgins, Ph.D., a consultant retained by
Horner & Shifrin for the purpnse of assessing the area geology. Also examined
at the time of the inspection were the areas and features below the dam within
the potential flood damage zone. Photographs of the dam taken at the time of
the inspection are included on pages A-1 through A-4 of Appendix A. The
locations of the photographs taken during the inspection are indicated on
Plate 3.

b. Site Geology. Hideout Lake is located on a northward-flowing
tributary to Sandy Creek approximately 0.3 mile north of Route A on the Belew
Creek, Missouri Quadrangle Map. The topography around the lake site is
moderately sloping, with relief between the lake and surrounding drainage
divides ranging up to approximately 235 feet. The area is included within the
northeastern part of the Ozark Plateaus Physiographic P.ovince, and the
regional dip of the bedrock is to the northeast.

The bedrock at the site consists of the Ordovician-age Jefferson
City-Cotter formation. Bedrock exposures were noted at several locations
around the shoreline and in the right abutment. No faulting was observed in
the immediate vicinity of the lake.

The Jefferson City-Cotter formation consists of a light brown, medium-to-
finely crystalline dolomite or argillacecus dolomite. It is thin-to medium-

bedded, often argillaceous, and cherty. Solution enlargement of joints and
bedding planes frequently occurs in the dolomite, and the contact between
bedrock and the overlying surficial materials is usually an irregular
surface. These solution features are commonly the cause of reservoir leakage
when the soil cover is thin,
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The soils at the site consist primarily of a buff- to tan-colored, stony
clay (CL, Unified Soil Classification) derived from weathering of the dolomite
bedrock. The soils do mot appear to be excessively permeable or susceptible
to severe erosion. The soil is thin around the shoreline, probably a result
of construction of the dam embankment, but appears to be of sufficient
thickness under the reservoir to avoid any severe leakage. These soils tend
to form stable slopes and embankments.

The most significant geologic condition at the site is the permeable
bedrock and its susceptibility to solution weathering. The soil appears to be
of sufficient thickness to prohibit excessive water loss from the lake. No
other geologic conditions were observed that would adversely affect the
performance or stability of the dam embankment.

c. Dam. The visible portions of the upstream and downstream faces of
the dam, as well as the dam crest (see Photos 1, 2 and 3), were examined and
found to be in sound condition. No undue settlement of the dam, sloughing of
the embankment slopes, or erosion of the dam at the junction with the
abutments, was moted. Riprap, consisting of a combination of limestone,
average size about 12 inches, concrete rubble, and brick masonry, was found
across almost the entire upstream face of the dam. The riprap extended from
below the waterline to near the top of the dam, and no significant erosion of
the upstream slope was noticed. Trees up to about 12 inches in diameter and
dense brush covered almost the entire downstream face of the dam, and although
no animal burrows were observed, because of the trees and undergrowth on the
downstream side, it camnot be stated that none exist. At the time af the
inspection, the grass, a fescue, on the dam crest was about 4 inches high.
Examination of a soil sample obtained from the downstream face of the
embankment near the center of the dam indicated the surficial material of the
dam to be a brown, slightly silty, lean clay (CL) of low-to-medium plasticity.

Except for the concerete block type retaining walls adjacent to the
spillway crest, the excavated earth spillway was inspected and found to be in
reasonmably good condition, although the crest section was overgrown with brush
(see Photo 4), and the paved concrete apron that serves to protect the exit
section from erosion was undercut up to 12 inches (see Photo 5) at the
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downstream end of the apron. A tree approximately 8 inches in diameter was
found within the channel at the downstream end »f the paved section. The
concrete block retaining walls that serve to :onfine flow to the spillway wcre
examined and found to be in poor condition. The downstream end of both walls
were collapsed (see Photos 7 and 8), and the upstream wingwal: of the
retaining wall on the dam side of the chamnel (see Photo 9) was in a
deteriorated condition with open and cracked joints. In addition, the earth
fill behind the retaining wall on the left side of the channel had been badly
eroded, apparently by lake outflow, up to a depth nof ahout 2.7 feet and most
of the back side of the wall was visible. The outlet channel of the spillaay
appearad to be in satisfactory rondition with the exception that several
fallen trees (see Photo &) were found lying witnin the channel just downstream
of the paved exit section.

A marshy area about 30 feet wide, as indicated by horsetails (genus
Equisetum), cattails, and soft, wet ground with pocksts of standing water, was
observed just downstream of the left side of the dam (see Photo 10) extending
from about station 1+00 to approximately station 3+00. A second marshy area
on the order of 60 feet wide and 100 feet in length was noticed in the
vicinity of the original stream (see Photo 11) at about station 5+10.

Numerous pockets of standing water (see Photo 12) that appeared to be seepage
from the lake were evident in this area. Many of the pockets displayed a
reddish residue, and the water had an o0il-like film on the surface. At the
downstream end of the marsh, at the point where the drainage from the area
adjacent to the :oe of the dam entered the original stream channel, water
entering the channel and presumed to be seepage was estimated to be flowing at
a rate of 5 gpm. At this point in the channel, which is approximately 125
feet beyond the toe of the dam, two 6-foot long sections of 10-inch diameter
vitrified clay pipe were found. The purpaose of the pipe could not be
determined.

d. Appurtenant Structures. No appurtenmant structures were observed at

this dam site.

e. Downstream Channel. Except at road and highway crossings, the

chamnel downstream of the dam within the potential flood damage zone is
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unimproved. The channe' section is irregular and for the most part, lined
with trees. The tributary stream joins Sandy Creek at a point about two miles
downstream of the dam.

f. Reservoir. Except for the area adjacent to the right side of the
lake, the lake banks are covered with trees. The area at the right side of
the lake is covered with grass, although a road surfaced with crushed stone
and several farm buildings are located in this general area. No significant
erosion of the lake banks was noted. At the time of the inspection, the lake
water was clear and about 2.2 feet below the normal poonl level. The amount of
sediment within the lake could not be determined during the inspection;
however, due to the fact that the drainage area is well covered with
vegetation, it is not expected to be significant.

3.2 EVALUATION

The deficiencies observed during this inspection and noted herein are not
considered of significant importance to warrant immediate remedial action.

The riprap protection across the upstream face of the dam appeared to be
adequate to prevent erosion of the embankment by wave action or by
fluctuations of the lake level.
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SECTION 4 - OPERATIUNAL PROCEDURES

4.1 PROCEDURES

The spillway is uncontrolled. The lake surface level is governeds by
precipitation runoff, evaporation, seepage, and the capacity of the
uncontrolled spillway.
4.2 MAINTENANCE OF DAM

According to the Owner, the dam receives pepiotic routine maliatenarce syct
as mowing of the grass on the dam crest during the growing season and remdval

of muskrats by trapping Juring the winter. The Jwner aiso reported that the

dam has not experienced any problems with excessive leakage, settlement,

erosion, cracking, or sloughing of the slopes. The Owner indicated that the
trees and undergrowth on the downstream face of the dam have not been
removed; however, the vegetation near the top of the slope was kilied tnis
past summer by spraying with a herbicide,

4.3 MAINTENANCE OF OUTLET OPLRATING FACIUITIES

No outlet facilities requiring operation exist at this dam.

4.4 DESCRIPTION OF ANY WARNING SYSTEMS IN EFFECT

The Owner reported that telephone numbers of the local police and fire
departments were readily available in the case of an emergency, such as the
‘mminent failure of the dam. The inspection did not reveal the existence of
any other type of dam failure warning system. The Owner does not reside at
the dam site, but does live nearby.

4.5 EVALUATIOHN

it is recommended that maintenance of the dam alsu include periodic
removal of trees and brush on the downstream face of the dam. Maintenance of

the spillway, including restoration of eroded areas and repair of retaining
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walls, as well as clearing of the spillway outlel channe! to insure that the
section is free of flow impeding obstructions, —ufi as the tree w.thin the
chinnel at the downgtream end of the paved exi® sectlon and fallen trees and
vrush, should alsc be reguiarly performed. It is :lso recommended that a
cetailed inspection aof the dam be instituted on a requiar basis by an engineer
experienced in the design and construction of 3ams and that records be kept of

all inspections made and remedic. measures taken,
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SECTION 5 - HYDRAULIC/HYDROLOGIC
5.1 EVALUATION OF FEATURES
a. Design Data. Design data are ot available.

b. Experience Data. The drainage area and lake surface area were

determined from the 1954 USGS Belew Creek, Missouri, Quadrangle Map
(photorevised 1968 and 1974). The proportions and dimensions of the spillway
and dam were developed from surveys made during the inspection. Recorcs of
rainfall, streamflow, or flood data for the watershed were not available.

Due to the fact that the watershed for this recervoir is relatively small

and since there is no history of excessive reservoir leakage that would
adversely affect the normal operational level of the lake, the lake level was
assumed to be normal pool as a result of antecedent sturms prior to occurrence
of the PMF and the probabilistic storm.

According to the St. Louis District, Corps of Engineers, the estimated
flood damage zone, should failure of the dam occur, extends four miles
downstream of the dam.

c. Visual Observations.

(1) The spillway, a broad-crested, rectangular section with concrete
block walls and a paved concrete and rock inver%t, is located at the left
ahutment.

U S —

(2) The retaining walls that serve to confine flow to the spillway
section are badly deteriorated and it is possible, considering the condition
of these walls, that damage to the dam could occur during periods of lake
outflow within the capacity of the spillway.

(3) There is no emergency spillway or lake drawdown facility.
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d. Overtopping Potential. The spillway is inadequate to pass the

probable maximum flocd, or one-half the probable maximum flood, without
overtopping the dam. The spillway is adequate, however to pass the 1 percent
chance (100-year frequency) flood without overtopping the dam. The results of
the dam uvertopping analyses are as follows:

(Note: The data appearing in the following table were extracted from the
computer output data appearing in Appendix B. Decimal values have been
rounded to the nearest one-tenth in order to prevent assumption of unwarranted

accuracy.)
Max. Depth (Ft.) Ouration of
Q-Peak Max. Lake of Flow over Dam Overtopping of
Ratio of PMF Outflow (cfs) W.S. Elev. (Elev. 647.6) Dam (Hours)
0.50 1,212 648.5 0.9 1.6
1.00 2,547 648.9 1.3 5.5
1% Chance Flood 213 647.3 0.0 0.0

Since the spillway crest and exit section are protected from erosion by
lake outflow, the top of the embankment was considered to be the lowest point,
elevation 647.6, of the dam crest. The flow safely passing the spillway just
prior to overtopping was determined to be approximately 263 cfs, which is the
routed outflow corresponding to about 23 percent of the probable maximum flood
inflow. This flow is greater than the outflow from the 1 percent chance
(100-year frequency) flood, but less than the outflow of one-half the PMF,
which is the recommended spillway design flood for this dam. During peak flow
of the probable maximum flood the greatest depth of flow over the dam is
projected to be 1.3 feet and overtopping will extend across the entire length
of the dam,

e. Evaluation. Experience with embankments constructed of similar
material (a slightly silty lean clay of low-to-medium plasticity) to that used
to construct this dam has shown evidence that under certain conditions, such
as high velocity flow, the material can be very erodible. Such a condition
exists during the PMF when large lake outflow, accompanied by high flow
velocities, occurs. For the PMF condition where the depth of flow over the




Ao

dam crest, a maximum of 1.3 feet, and the duration of flow over the dam, 5.5
hours, are considerable, damage by erosion to the crest and downstream face of
the dam is expected. The extent of these damages is not pedictable; however,
there is a possibility that they could result in failure by erosion of the
dam. A similar condition, but not nearly as severe, also exists during
occurrence of one-half the PMF,

f. References. Procedures and data for determining the probable maximum
flood, the 100-year frequency flood, and the discharge rating curve for flow
passing the spillway and dam crest are presented on pages B-1 and B-2 of the
Appendix. Listings of the HEC-1 (Dam Safety Version) input data for both the
probable maximum flood and the 100-year frequency flood are shown on pages B-3
through B-5. Computer output data, including unit hydrograph ordinates,
tabulation of PMF rainfall, loss and inflow data are shown on pages B-6
through B-9; tabulation of lake surface area, elevation and storage volume is
shown on page B-10 and tabulations titled "Summary of Dam Safety Analysis" for
the PMF and 1 percent chance (100-year freguency) flood are also shown on page
B-10.
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observat ns. Visual observat ons of conditions which

adversely affect the structural stability of the dam are discussed in Section
3, paragraph 3.lc.

b. Design and Construction Data. No design or construction data

relating to the structural stability of the dam are known to exist. Seepage
and stability analyses comparable to the requiremen of the "Recommended
Guidelines for Safety Inspection of Dams" were not available, which is
considered a deficiency. These seepage and stability analyses should be
performed for appropriate loading conditions (including earthquake loads) and
made a matter of record.

c. Operating Records. No appurtenant structures or facilities requiring

operation exist at this dam. According to the Owner, no records of the lake
level, spillway discharge, dam settlement, or lake seepage have been kept. ;

d. Post Construction Changes. Accourding to the Owner, no post

construction changes have been made or have occurred which would affect the
structural stability of the dam.

e. Seismic Stability. The dam is located within a Zone II seismic

probability area. An earthquake of the magnitude that might occur in this
area would not be expected to cause structural damage to a well constructed
earthen dam of this size provided that static stability conditions are
satisfactory and conventional safety margins exist. However, it is
recommended that the prescribed seismic loading for this zone be applied in
any stability analyses performed for this dam.
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SECTION 7 - ASSESSMENT /REMEDIAL MEASURES
7.1 DAM ASSESSMENT

a. Safety. A hydraulic analysis indicated that the spillway is capable
of passing lake outflow of about 263 cfs without the level of the lake
exceeding the low point in the top of the dam. A hydrologic analysis of the
lake watershed area, as discussed in Section 5, paragraph 5.1d, indicates that
for storm runoff of one-half probable maximum flood magnitude, the lake
outflow would be about 1,212 cfs, and that for the 1 percent chanrz2 (100-year
frequency) flood, the lake outflow would be about 213 cfs. Since the existing
spillway is inadequate to pass lake outflow resulting from a sturm of one-half .
probable maximum flood magnitude (the recommended spillway design flood for :
this dam) without overtopping the dam, the possibility exists that overtopping
coulo result in failure by erosion of the dam during this flood event. A
description of the features within the potential flood damage zone should
failure of the dam occur is presented in Section 1, paragraph 1.2d.

Seepage and stabilty analyses of the dam were not available for review,
and therefore, no judgment could be made with respect to the structural ¢
stability of the dam, b

Several items were noticed during the inspection that could adversely
affect the safety of the dam. These items include trees and dense brush on
the downstream slope of the embankment, seepage, an undercut spillway apron
and obstructions within the spillway outlet chamnel, as well as conditions

conducive to erosion of the dam as a result of badly deteriorated spillway
retaining walls.

b. Adequacy of Information. ODue to lack of design and construction

data, the assessments reported herein were based on external conditions as
determined during the visual inspection. The assessments of the hydrology of
the watershed and capacity of the spillway were hased on a hydraulic/
hydrologic study as indicated in Section 5. Seepage and stability analyses
comparable to the requirements of "Recommended Guidelines for Safety
Inspection of Dams" were not available, which is considered a deficiency.
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c. Urgency. The remedial measures recommended in paragraph 7.2 for the
items concerning the safety of the dam noted in paragraph 7.la should be
accomplished within the near future. The item concerning increasing spillway
capacity should be pursued on a high priority basis.

d. Necessity for Phase Il. Based on the results of the Phase 1
inspection, a Phase II investigation is not recommended.

e. Seismic Stability. The dam is located within a Zone II seismic

probability area. An earthquake of the magnitude that might occur in this
area would not be expected to cause structural damage to a well constructed
earthen dam of this size provided that static stability conditions are
satisfactory and conventional safety margins exist. However, it is
recommended that the prescribed seismic loading for this zone be applied in
any stability analyses performed for this dam.

7.2 REMEDIAL MEASURES

A. Recommendations. The following actions are recommended.

(1) Based upon criteria set forth in the recommended guidelines,
spillway size and/or height of dam should be increased in order to pass lake
outflow resulting from a storm of one-half probable maximum flood magnitude.
In either case, the spillway should be protected to prevent erosion.

(2) Obtain the necessary soil data and perform dam seepage and
stability analyses in order to determine the structural stability of the dam
for all operational conditions. Seepage and stability analyses should be
performed by a qualified professional engineer experienced in the design and
construction of earthen dams.

b. Operations and Maintenance (0 &M) Procedures. The following O & M
Procedures are recommended:

(1) Remove the trees and brush from the dam proper and the areas
adjacent to the downstream toe of slope. The removal of trees should be
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performed under the direction and guidance of an engineer experienced in the
design and construction of earthen dams, since indiscriminate clearing can
Jeopardize the safety of the dam. The existing turf cover should be restored
if destroyed or missing. Maintain the turf cover at a height that will not
hinder inspection of the embankment or provide cover for burrowing animals.
Holes from tree roots and voids created by burrowing animals can provide
passageways for lake seepage that could lead to a piping condition
(progressive internal erosion) and potential failure of the dam.

(2) Provide some means of controlling seepage evident in the areas
adjacent to the downstream toe near the left side of the dam and along the
course of the original stream. Uncontrolled seepage can lead to a piping
condition which could result in failure of th: dam. Drainage of the areas
affected by seepage including elimination of the marshy areas just downstream
of the dam should be one of the objectives of the seepage control measures
since saturation of the soil weakens the foundation which could impair the
stability of the dam.

(3) Repair the retaining walls at the spillway and restore as
required the dam and abutment areas adjacent to these walls. These walls,
which are badly deteriorated, present conditions conducive to erosion of the
dam since failure of the wall on the right side of the spillway will expose
the embankment to lake outflow and velocities that can erode fill material.
An example of such erosion has occurred on the fill side of the wall on the
left side of the spillway where the earth backfill is missing.

(4) Restore the eroded undercut areas at the downstream end of the
paved concrete apron of the spillway exit section. Lack of foundation
material can result in failure of the pavement due to loss of support, a
conditior that will promote erosion of the spillway.

(5) Remove the fallen trees that lie within the spillway outlet
channel. Obstructions, such as trees, can impede flow and reduce the carrying
capacity of the channel which could result in flooding of the area adjacent to
the downstream toe of the dam and/or flow impinging upon the toe of the dam,
both of which are conditions unfavorable to the structural stability of the
dam.
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(6) Provide maintenance of all areas of the dam and spillway on a
reqularly scheduled basis in order to insure features of being in satisfactory
operational condition.

e s At e s

(7) A detailed inspection of the dam should be instituted on a
regular basis by an engineer experienced in the design and construction of
dams. It is also recommended, for future reference, that records be kept of
all inspections made and remedial measures taken.
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APPENDIX B
HYDROLOGIC AND HYDRAUL IC ANALYSES




1.

HYDROLOGIC AND HYDRAULIC COMPUTATIONS

The HEC-1 Dam Safety Version (July 1978, Modified 26 February 1979)

program was used to develop inflow and outflow hydrographs and dam overtopping

analyses, with hydrologic inputs as follows:

a.

Probable maximum precipitation (200 sq. mile, 24-hour value equals
25.7 inches) from Hydrometeorological Report No. 33. The
precipitation data used in the analysis of the 1 percent (100-year
frequency) flood was provided by the St. Louis District, Corps of
Engireers.

Storm duration = 24 hours, unit hydrograph duration = 5 minutes.
Drainage area = 0.202 square miles = 129 acres.

SCS parameters:

3 0.385
Time of Concentration (Tg) = (*i%;gk ) = 0.225 hours

Where: TC = Travel time of water from hydraulically most
distant point to point of interest, hours.

—
H

Ltength of longest watercourse = 0.606 miles.
Elevation difference = 127 feet.

The time of concentration (Tc) was obtained using Method C as
described in Figure 30, "Design of Small Dams™, by the United

States Department of the Interior, Bureau of Reclamation, and
was verified using average channel velocity estimates and
watercourse lengths.

Lag time = 0.135 hours (0.60 Tc)

Hydrologic soil group = 100% D (Gasconade series. approximately
2/3 meadow and 1/3 wooded, per Mo.
General Snil Map and field
investigation)

78 (AMC II, 100-yr flood condition)

90 (AMC ILI, PMF condition)

Soil type CN

1]

i}
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2. The spillway section consists of a broad-crested, rectanqular
. section for which conventional weir formulas are unsuitable for this
application. Spillway release rates were determined as follows:

a. Spillway crest section properties (area, "a" and top width, "t")
were computed for various depths, "d". The eroded area on the
fill side of the retaining wall at the left side of the spillway
was assumed to have been restored in the computations for

determination of spillway capacity.

b. It was assumed that flow over the spillway crest would occur at
critical depth. Flow at critical depth was computed as

Qc = (339)0'5 for the various depths, "d". Corresponding
velocities (vc) and velocity heads (ch) were determined
using conventional formulas.* Reference, "Handbook of
Hydraulics", Fifth Edition, by King and Brater, page 8-7.

t. Static lake levels corresponding to the various flow values
passing the spillway were computed as critical depths plus
critical velocity heads (dC + ch)’ and the relationship
between lake level and spillway discharge was thus obtained.
The procedure neglects the minor insignificant friction losses
across the length of the spillway.

d. Discharge quantities and corresponding elevations were entered
on the Y4 and Y5 cards. E

3. The profile of the dam crest is irregular and flow over the dam
cannot be determined by application of conventional weir formulas. Crest
length and elevation data for the dam crest proper were entered into the
HEC-1 Program on the $L and the $V cards. The program assumes that flow
over the dam crest section occurs at critical depth and computes
internally the flow over the dam crest and adds this flow to the flow

over the spillway as entered on the Y4 and YS cards.
v
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